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Abstract
Over the last decade, modern transportation systems have evolved to a considerably larger scope and
higher complexity, brought by a wave of innovation in technologies and a revolutionary shift in how
mobility is perceived and realized – giving rise to a strong orientation towards services.
This thesis imagines a time when cars can drive fully autonomous. Drivers no longer need to drive. So,
what else can we offer passengers during the time when they are sitting in the car? The purpose of this
project is to introduce a concept of mainly using Augmented Reality and AI recognition to create a virtual
tour guide in autonomous cars that will provide educational knowledge and immediate assistance through
AR windshield and side windows. Imagine a time when you are sitting in an autonomous car, and you get
to know your surroundings through AR windshield and side windows. People can now explore the world
as if a real tour guide is always around.
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Introduction
The project was inspired by a personal experience of being a driver and tour guide on a 2-week road trip. I
would never forget how tiring it was to be a driver and a tour guide at the same time. Travelers usually
want to have an unforgettable trip, but they neither do not want to make travel plans nor be a driver. If
you ask them if they rather join a group tour, they will say the schedule isn’t flexible and there is no
freedom to adjust itinerary.
The best way to have flexibility and freedom during a trip is to go on a self-guided tour, but it usually
starts from searching information on the internet, making itinerary, booking hotels and flights, and to
long driving hours. There are a lot of existing resources to help travelers find a good place to go, make
their own itinerary, and comparing booking prices. However, the solution to long driving hours for now is
merely to stay awake during the long drive by staying hydrated, eating healthy snacks, keeping passengers
entertained, etc. There are not any solutions that could resolve the fundamental issue — long driving.
Over the past decade, autonomous technology has rapidly changed our perception of commuting. In this
project, I imagined a time when autonomous cars can fully drive by themselves. Drivers will no longer
need to drive and they can also be passengers. What else can we offer passengers to create a meaningful
trip?
The AR tour guide system (Carppet) intends to combine AI recognition with Augmented Reality Head Up
Display and other technologies and apply those on autonomous cars. The purpose is to create seamless
and painless pre-trip planning processes. In addition, the tour guide system provides interactive and
educational experiences during the trip. The AI recognition system can immediately recognize attractions
to provide corresponding background knowledge of what’s appealing to the riders via the head up display
on the windshield and side windows.

Critical Analysis
In order to validate the assumption, I started the project with an online survey to reach travelers who like
to go on a road trip all around the world. The survey questions mainly focused on different types of
travelers, current travel trends, and specific expectations of their travel. Through the survey results, I can
have a deeper understanding of potential users who would use my service. According to the responses of
49 participants, the travelers can be divided into 3 user groups, people who like to join group tours,
people who like to go on planned self-guided tours, and people who like to go on self-guided tours but
don’t plan ahead. The survey result showed over 90% of the people love to go on a self-guided tour and
81% of the people said that gaining knowledge throughout their journey is important to them. There are
even more than 40% of people who think making an itinerary is overwhelming. In this case, we can clearly
see that people like to go on self-guided tours, but almost half of the people think trying to come up with a
solid trip plan is overwhelming. This validates my previous assumption that travelers always want to have
an unforgettable trip, but they neither want to make plans, be a driver, nor join a group tour because the
schedule isn’t flexible.
With the insights and findings from the online survey in mind, I also need a deeper understanding of the
itinerary planning process, so I conducted interviews on Zoom to talk about the interviewers’ most recent
travel experiences. 5 travelers were interviewed. The result showed schedule flexibility, knowledge
acquisition, and transportation as the top three topics people are concerned about. At the end of every
interview I always ask a question, “How do you imagine our travel experience will look like in
the future”. It is interesting to see their responses align with my concept for this project where AR
Technology is introduced to the travel industry and making future traveling more seamless and painless.
Given the insights from the user research, the project was able to validate the assumptions and create a
solution according to travelers’ needs. The specific aim of this project is to create a solution for people to
customize itineraries, be free from driving, and earn educational experiences in autonomous cars. In
short, the goal of this project is to help travelers travel without preparing.

Objectives and rationale
Since 75% of the people who responded to the online survey I created were people who usually like to go
on planned self-guided tours, the project aims to focus on that particular group of people and make
solutions for them by creating a persona, Natasha, and map out her user journey to see how an end-toend planned self-guided tour looks like.
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create.

With these three frustrations from Natasha’s travel journey, 3 objectives were created to help Natasha go
on her ideal trip. Resourcefulness, customization, and knowledge acquisition are three design principles
that will penetrate the entire project. The first objective is to help users filter out useless information and
provide relevant information to travelers based on their interests. The second objective is achieved by
offering customization and personalized options that allows travelers to change or adjust their schedule
based on their needs, mood, or situations. The last objective can be achieved by providing immediate
information whenever and wherever travelers see something interesting on the way.
With the three design principles in mind. The AR windshield and side window displays have undergone
three iterations. The first iteration is an AR windshield and side window assist with a large panel at the
front of the vehicle where it shows all the educational information at the same time. However, the
travelers suggested that if they still need to move their eyes from one screen to another, it will be no
different from if they browse the information on their phones. The second iteration moves the educational
information directly onto the windshield and side windows which makes the information closest to the
objects passengers see from the windows, but this 2D style UI can only provide limited online information
for the audience due to limited space, which consists of a picture and a short summarization. The last
iteration I made was to eliminate remove the frame limitation create by windshields and side windows. By
projecting texts, icons, texts, and all the other relevant information in a 3D space would make the entire
experience more realistic and immersive to the audience.

The initial challenge I faced with was information visualization. The way we used to learn knowledge
usually requires large amount of content, but it is not applicable in a moving car. Carppet combined
information visualization, motion graphic, and voiceover to fix the issue and make even stronger
connections between the objects we see and the contents we desire. Another challenge I encountered was
testing on autonomous vehicles and project my design on AR windshield and side window. With the
limited resources I had, I was only able to simulate my design by mirroring the screen on a TV and ask
people to sit on chairs in front of the TV.
If I am able to continue to invest my time in Carppet in the future, I hope that I can have an even deeper
understanding of travelers’ behavior during trips or go on a trip to collect more insights from the
experience. These would allow me to create user flows based on realistic situations.

Conclusion
Learning through travel is one of the best means of education outside the classroom. The project
introduces a new way to efficiently explore our world and easily obtain knowledge for a successful trip in
the future. My ultimate goal is to create a comprehensive travel experience that can ease the preparing
time and gain educational knowledge effectively during the trip.
The three main objectives of the design: resourceful, personal, and educational, all contribute to solving
the problem of helping people travel painlessly and gain educational knowledge without preparing in
advance. Throughout the entire project, there is a focus on gaining knowledge, getting travel
recommendation, and receive immediate assistance during the trip through AR windshield and side
windows in autonomous cars. This way, the downside of self-guided tours and group tours could be
completely resolved.
I truly believe that this project can demonstrate an initial idea of a potential travel experience and the
impact the AR tour guide system (Carppet) can have on the entire travel economy which benefits people
in terms of individual development, educational attainment, and future career growth.
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